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Amendments to the Claims : 

This listing of claims replaces all prior versions and listings of claims in the application: 
Listing of Claims : 

1 . (Currently Amended) A catheter tip apparatus arrang e d in a cathet e r for th e d e liv e ry and 
coll e ction of an en e rgy signal to p e rmit subs e qu e nt light e n e rgy b e am analysis of body tissu e by 
th e coll e ct e d signal , comprising: 

an elongated housing rotatablv supported on a flexible catheter sheath, said housing 
supporting arfirst reflective surfac e and a-second reflective surfaces, said first reflective surface 
and said-second reflective surfaces being longitudinally spaced apart from one another; 

a first flexibl e , e longated e n e rgy b e aring delivery fiber having a distalmest end arrang e d 
adjacent to_said first reflective surface; and 

a second fl e xibl e , e longated e nergy b e aring collection fiber having a distalmest end 
arranged adjacent to_said second reflective surface; [[ and]] 

said housing rotatably supported on a flexible cath e t e r sh e ath for ins e rtion of said 
cath e t e r into a mammalian body for tissue analysis th e r e of . 

2. (Original) The catheter tip apparatus as recited in claim 1 , wherein said housing 
comprises a frame member having a slot arranged therein for receipt and alignment of said first 
and said second reflective surfaces. 

3. (Original) The catheter tip apparatus as recited in claim 1, wherein said first reflective 
surface and said second reflective surface each comprise a beam redirecting member. 
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4. (Currently Amended) The catheter tip apparatus as recited in claim 2, wherein said slot 
comprises h as-shoulders th e r e in to guideably secure and accurat e ly align said reflective surfaces 
therein. 

5. (Currently Amended) The catheter tip apparatus as recited in claim 2, wherein said 
housing has- comprises a proximalmest stem portion for receipt into a catheter sheath to permit 
manipulation of said tip from a proximal location. 

6. (Currently Amended) The catheter tip apparatus as recited in claim 1, wherein said 
housing comprises a frame member having a proximal end and a distal end, with an upstanding 
proximal block and an upstanding midblock, each block having an adjacent a-pocket 
ther e adjac e nt for receipt of a reflective surface attachable therein. 

7. (Original) The catheter tip apparatus as recited in claim 6, wherein said reflective surface 
comprises a mirror glued into said pocket. 

8. (Currently Amended) The catheter tip apparatus as recited in claim 6, wherein each of 
said upstanding blocks has a bore therethrough for receipt of one of said energy bearing fibers. 

9. (Currently Amended) The catheter tip apparatus as recited in claim 1 , wherein said 
housing comprises an elongated generally cylindrically shaped frame member with a proximal 
end and a distal end, said frame member having at least two steps thereon of decreasing 
thickness in the distal direction, each of said steps having a reflective surface mounted thereon, 
said proximal end having a stem portion of reduced diameter^]] to permit rotative receipt within 
a catheter sheath. 

10. (Original) The catheter tip apparatus as recited in claim 9, wherein said frame member 
has a cover member arranged to mate over said steps and said reflective surfaces. 
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1 1 . (Currently Amended) The catheter tip apparatus as recited in claim 10, wherein said 
cover member has an axially arranged slot thereon through part of its longitudinal length, said 
slot being disposed radially adjacent to_each of said reflective surfaces to permit delivery and 
reflected collection of an energy beam therethrough. 

12. (Currently Amended) The catheter tip apparatus as recited in claim 9, wherein said stem 
portion is secured to a multi-layered, elongated coil spring arrangement to permit twisting 
control of said catheter tip within a mammalian body compon e nt . 

13. (Currently Amended) The catheter tip apparatus as recited in claim 1, wherein said 
reflective surfaces are integral with [ unitary portions of] said housing. 

14. (Currently Amended) The catheter tip apparatus as recited in claim 13 wherein said 
housing has a proximal end and a distal end, and said proximal end mates with a housing 
enclosure, said housing enclosure providing a securem e nt m e ans for securing said-energy 
coll e cting collection fiber and said housing provid e s a s e cur e m e nt m e ans for securing said 
delivery fiber. 

15. (Currently Amended) The catheter tip apparatus as recited in claim 14, wherein said 
housing enclosure [ attach e d to said proximal e nd of said housing ] has a longitudinally directed 
elongated slot therein, said slot being in radial alignment with said reflective surfaces formed on 
said housing to permit transmission and collection of radiant energy via said respective reflective 
surfaces to a computerized analysis system. 

16. (Original) The catheter tip apparatus as recited in claim 1, wherein said housing 
comprises a cylindrically shaped member having said first and second reflective surfaces 
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machined thereon, and wherein said first and second reflective surfaces are non-parallel with 
respect to one another. 

17. (Currently Amended) The catheter tip apparatus as recited in claim 16, wherein said 
delivery and collection first and second fibers are disposed symmetrically diam e trically 
opposit e ly aligned with r e sp e ct to on e anoth e r about a longitudinal axis of rotation of said 
housing, to minimize eccentricity of rotation of said catheter housing during rotation of said 

18. (Currently Amended) The catheter tip apparatus as recited in claim 1, wherein said 
housing includes a bendable reflective surface which is bendabl e to e ffect directional chang e of 
an energy beam r e flecting th e r e from . 

19. (Original) The catheter tip apparatus as recited in claim 18, wherein said housing has 
accumulation components defining a fiber alignment slot for miniaturization of said tip. 

20. (Currently Amended) A catheter tip apparatus arrang e d in a cath e t e r for the d e liv e ry and 
coll e ction of an e n e rgy signal to p e rmit subsequent comput e riz e d analysis of body tissue by th e 
collect e d signal, comprising: 

an elongated housing having a longitudinal axis of rotation, said housing having a first 
reflective surface disposed thereon; 

a second reflective surface disposed on said housing distally to_e£said first reflective 
surface and in axial alignment therewith; and 

a first light conductiv e delivery fiber in light coupl e d optical communication with said 
first reflective surface; and 

a second light conductiv e collection fiber in light coupl e d optical communication with 
said second reflective surface, 
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said first light conductiv e delivery fiber in communication being in communication with 
a controlled analytical-light-generating source and said s e cond light conductiv e collection fiber 
being in communication with a light-collection analysis device. 

21. (Currently Amended) The catheter tip apparatus as recited in claim 20, wherein said first 
reflective surface is dim e nsionally larger than said second reflective surface. 

22. (Currently Amended) The catheter tip apparatus as recited in claim 20, wherein said first 
reflective surface is- comprises a curvilinea r portion . 

23. (Currently Amended) The catheter tip apparatus as recited in claim 20, wherein said first 
reflective surface is not[[ nen11 -parallel with r e sp e ct to said second reflective surface. 

24. (Currently Amended) The catheter tip apparatus as recited in claim 20, wherein at least 
one of said first and second reflective surfaces are spaced apart from said light conductiv e fibers. 

25. (Currently Amended) The catheter tip apparatus as recited in claim 20, wherein said first 
reflective surface is disposed radially within and spaced from the perimeter of said housing to 
permit a spreading of a light beam from said first reflective surface onto said body tissue . 

26. (Currently Amended) The catheter tip apparatus as recited in claim 24, [ having ] further 
comprising an index matching fluid arranged between a distal end of at least one of said 
conductiv e fibers and said -at least one of said reflective surfaces. 


27. (Currently Amended) The catheter tip apparatus as recited in claim 24, wherein at least 
one of said reflective surfaces is positioned in a holding pocket arranged in said housing. 
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28. (Currently Amended) The catheter tip apparatus as recited in claim 27, wherein said 
reflective surface comprises a mirror e d membermirror. 

29. (Currently Amended) The catheter tip apparatus as recited in claim 27, wherein said 
holding pocket is utiliz e d to aligns said reflective surface with resp e ct to said housing. 

30. (Currently Amended) The catheter tip apparatus as recited in claim 20, wherein said 
conductive light fibers are each individually arranged within a bore disposed within said housing. 

3 1 . (Currently Amended) The catheter tip apparatus as recited in claim 20, wherein said light 
d e liv e ry fibers are equally diametrically opposed about said axis of rotation of said housing-te 
provid e balanc e th e reto and minimiz e e ccentricity during rotation th e r e of . 

32. (Currently Amended) The catheter tip apparatus as recited in claim 20, wherein said first 
reflective surface and said second reflective surface are disposed at an angle proportional to the 
numerical aperture of said first and second fibers to yield a light beam with adjacent edges 
that are parallel to one another , to permit a di s tanc e ind e p e nd e nt deliv e ry r e fl e ctor coll e ctor 
r e fl e ctor s e paration . 

33. (Currently Amended) A catheter tip apparatus arrang e d in a cath e t e r for th e d e livery and 
coll e ction of an e nergy signal to permit subs e qu e nt computerized analysis of body tissu e by th e 
coll e ct e d signal, comprising: 

an optically z transparent sheath^enclosed elongated housing having a longitudinal axis of 
rotation, said housing having a first reflective surface disposed thereon; 

a second reflective surface disposed on said housing distaliy-el-to said first reflective 
surface and in axial alignment therewith; 

a first light conductive delivery fiber in light coupled optical communication with said 
first reflective surface; 
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and-a s e cond light conductiv e collection fiber in light coupl e d optical communication 
with said second reflective surface, 

said first light conductiv e delivery fiber in communication being in communication with 
a controlled analytical-light generating source and said s e cond light conductiv e collection fiber 
being in communication with a light-collection analysis device; and 

a generally curvilinear cover arranged to mate over a distal portion of said housing to 
enclose said reflective surfaces, said cover having at least one opening on an annular surface 
thereof to permit light d e liv e ry to said body tissu e , and to p e rmit passage up light coll e ction 
therethrough upon r e flection from said body tissu e, 

34. (Currently Amended) The catheter tip apparatus as recited in claim 33, wherein at least 
one of said reflective surfaces comprises a mirrore d m e mb e r . 

35. (Currently Amended) The catheter tip apparatus as recited in claim 34, wherein each of 
said light conductive fibers has a distal end arranged within said housing, and said at least one of 
said light conductiv e fibers is in abutting r e lationship with abuts a non-reflective surface of said 
mirro red member . 

36. (Original) The catheter tip apparatus as recited in claim 33, wherein at least one of said 
reflective surfaces is disposed in a holding pocket. 

37. (Currently Amended) The catheter tip apparatus as recited in claim 36, wherein said 
reflective surface disposed in said holding pocket is secured in said holding pocket by an 
adhesive. 


38. (Currently Amended) The catheter tip apparatus as recited in claim 33, wherein an index 
matching fluid is disposed about said reflective surfaces to minimiz e back r e fl e ctions th e r e to, 
from said outer sh e ath . 


* « 
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39. (Currently Amended) A catheter tip apparatus arranged in a catheter for the delivery and 
collection of an energy signal to permit subsequent computerized analysis of body tissue by the 
collected signal, the apparatus comprising: 

an optically z transparent sheath z enclosed elongated housing having a longitudinal axis of 
rotation, said housing having a first r e fl e ctiv e light delivery surfac e reflector disposed thereon; 

a first r e fl e ctiv e light collection swfeee- reflector disposed on said housing distal ly of to 
said first refl e ctiv e light delivery surfac e reflector and in axial alignment therewith; 

a first light conductive delivery fiber in light coupled optical communication with said 
fir s t reflectiv e light delivery reflector surfac e and a s e cond light conductiv e collection fiber in 
light coupl e d optical communication with said first r e fl e ctive light collection reflectors urfeee, 
said first light conductiv e delivery fiber in-being in communication with a controlled analytical- 
light generating source and said s e cond light conductiv e collection fiber being in communication 
with a light-collection analysis device; and 

a second reflectiv e light collection reflectorswfeee disposed on said housing distally-ef to 
said first refl e ctiv e light collection reflector , said second refl e ctiv e collection reflector sarfeee 
also being in communication with said controlled analytical-light generating source and in axial 
alignment therewith ; said first and second reflectiv e surfaces arrang e d to permit deep tissu e light 
e n e rgy pen e tration and coll e ction and analysis th e r e by . 

40. (Currently Amended) The catheter tip apparatus as recited in claim 39, wherein said first 
and second ligh^collection reflectors are disposed to surfac e s collect light emitted from a 
common light delivery source. 

4 1 . (Currently Amended) A method of detecting a structure beneath a wall of a body lumen, 
delivering and collecting a tissu e striking light energy signal from a first light b e aring m e mber 
and adjacent d e liv e ry b e am r e dir e cting memb e r and returning said light energy signal to a 
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coll e ction b e am r e directing m e mber adjac e nt a s e cond light b e aring m e mb e r for analy s i s and 
tissu e tr e atment, in a light b e aring arrangement, includin g the method comprising : 

displacing da spacing said collection beam redirector r e dir e cting member distally of said 
and a delivery beam redirector m e mber along a longitudinal axis of- in a sheath z enclosed 
elongated catheter housing tip , said housing having a longitudinal axis ; and 

disposing said beam redirectors ing m e mb e rs at an angle with respect to said longitudinal 
axis a of said e longat e d housing the angle being p roportional to ar-numerical apertures of said first 
and second energy fibers. 

42. (Currently Amended) The method as recited in claim 41 , further comprisin g including : 
bathing said r e fl e ctors redirectors in an index matching fluid to minimize back reflection 

in said sheath z enclosed housing. 

43. (Currently Amended) The method as recited in claim 41, further comprising including : 
disposing said redirectors such that fields-of-view associated with the redirectors dir e cting 

said d e liv e ry light e n e rgy signal and said coll e ction light e nergy signal so as to yield adjacent 
parallel edges th e r e of that ar e parall e l . 

44. (Canceled) 

45. (Currently Amended) The method as recited in claim 41 , further comprising 
selecting wh e r e in said numerical apertures for each of said b e am r e dir e ctors are to be different 
from one another. 


46. (Currently Amended) The method as recited in claim 41 , further comprising selecting 
wh e r e in said beam redirectors are -to be reflectors. 
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47. (Currently Amended) The method as recited in claim 41 , further comprising 
providin g wher e in said b e am b e aring m e mb e rs compris e optical fibers in optical communication 
with said redirectors . 

48. (Currently Amended) The method as recited in claim 41 , further comprising 
providin g wh e r e in said b e am b e aring members compris e waveguides in optical communication 
with said redirectors. 


